Behavioural and pharmacological magnetic resonance imaging assessment of the effects of methylphenidate in a potential new rat model of attention deficit hyperactivity disorder.
The psychomotor stimulant methylphenidate is used in the treatment of attention deficit hyperactivity disorder (ADHD). Whereas the mechanism is not fully understood it is suggested to involve restoration of impaired dopamine function found in ADHD. The aim of this study was to determine the effects of methylphenidate on brain region activation in vivo using pharmacological magnetic resonance imaging (phMRI) in a potential rat model of ADHD. Rats were treated bi-daily [from postnatal day (PND) 24] for 4 days with the dopamine re-uptake inhibitor GBR 12909 (30 mg/kg i.p) or vehicle (control). On PND 57 rats were administered methylphenidate (4 mg/kg i.p) and locomotor activity measured. In a separate group of animals, blood oxygen level dependent (BOLD) response was measured using phMRI to determine changes in brain region activation produced by methylphenidate (4 mg/kg i.p.) in GBR 12909-pretreated or control rats. Methylphenidate produced a greater locomotor-stimulant response in controls compared with GBR 12909 rats. Pretreatment with GBR 12909 reduced the BOLD response produced by methylphenidate compared with that in control animals. The main effects of methylphenidate on the BOLD response were seen in the caudate, frontal cortex, hippocampus and hypothalamus. Short-term treatment with GBR 12909 in young rats causes long-term changes in dopaminergic systems, altering the methylphenidate-induced behavioural response and brain region activation compared with that in vehicle-pretreated rats. The results further support the view that altered dopaminergic function may be an important factor in ADHD and the value of animal models with this functional neurochemical deficit.